
PATENT SPECIFICATION    (11) 1430020 (21) Application No. 19007/73   (22)
Filed 19 April  1973    (19) (31) Convention Application No. 292714   (32)
Filed 24 April 1972 in. (33) United States of America (US) (44) Complete
Specification published 31 March 1976 (51) INT [err]  B32B 15/04 C23F
7/00//B32B 15/18 15/20 27/38 (52) Index at acceptance B2E  191 193 197 19X
19Y 209 20Y 228 327 360 378 39X 40X 40Y 41Y 42X 438 44Y 498 5OX 532 60X 63X
65Y 676 708 71X 742 768 C7U 4E3 4F2 4J 4M1 5 7A 7C 7G (72) Inventors
LEONARD KULICK and KARIM  I. SAAD (54) TREATMENT OF METAL SURFACES (71)
We, PYRENE  CHEMICAL             Despite the above discussion  concerning
SERVICES LIMITED, a British Company  post-treatment, chromium-containing
post- of Ridgeway, Iver, Buckinghamshire, do  treatment compositions are
not ideal. Thus, 50 hereby declare the invention, for which we  the use of
heavy metals such as chromium in 5  pray that a patent may be granted to us
and  metal treating lines may result in pollution. the method  by which it
is to be performed, Furthermore, many chromium-containing com- to be
particularly described in and by the  positions also have the side effect
of leading following statement: -                    to blistering of a
final organic film e.g. paint 55 To provide improved appearance, longer
under conditions of high humidity at areas 10 life and increased
reliability for metal-based  where the post-treatment solution can  con-
consumer and industrial products, it has be-  centrate before drying. One
method of over- come accepted practice to conversion  coat  coming this
problem is to rinse the work with- metallic surfaces before application of
a paint,  water, preferably deionised water as men-  60 lacquer or oil.
'                 tioned above, before painting. This is especi- 15   In
forming conversion coatings on metallic  ally desirable before
electropainting where the surfaces, various treatment steps may be em-
paints are water based and soluble contamin- ployed such as described in
(1) Metal Hand-  ants can unbalance the paint. Many chomium- book, Volume
2, 8th Edition, pp. 529-547,  containing post-treatments however wash off
65 American Society for Metals and (2) J. I. in this water rinse thus
losing their ability to 20 Maurer, "Preparation of Metal Surface for
inhibit paint loss due to under paint corro- Organic Finishes"-American
Society of Tool sion. and Manufacturing Engineers, Paper FC 68-   We have
now found that it is advantageous 652. The steps that are normally employed
for metal surfaces having certain conversion  70 are (1) cleaning, (2)
water rinsing, (3) form-  coatings to be given a post-treatment with a 25
ing a conversion coating by contacting the  composition containing a
tannin, According to surface with a' suitable coating composition  the
invention, a method for coating a metal and (4) water rinsing.
surface comprises coating the surface with a Conversion coated metallic
surfaces may be  conversion coating composition containing iron  75 given a
post-treatment to 'impart further  or zinc and phospate ions and
subsequently 30  humidity and corrosion resistance. The post-  contacting
the thus-coated surface with  a treatment or final rinse frequently is a
tannin-containing composition. We have found chromium-containing
composition such as des-  that by means of the method surfaces can 'be
cribed in U.S. Patents Nos. 3,222,226 -and  obtained which minimise or
eliminate the  80 2,970,935.                                tendency for
blisters to form in a subsequently 35    In preparing metal to receive
paint, it is  applied organic-based film e.g. a decorative widely
understood that application of a dilute  organic coating under conditions
of high chromium-containing solution to the conver-  humidity when water
condenses on the film.' sion coating improves that coating as a base    The
invention is of particular value with  85. for paint both with respect to
corrosion resist-  surfaces of steel e.g. cold rolled, ground, 40  ance and
humidity resistance of the painted  pickled and hot rolled steel,
galvanised steel surface. Depending on the method of' paint-  and
aluminium, i.e. metallic surfaces con- ing, the post-treated conversion
coating may  taining zinc, iron or aluminium. In the past be'dried or the
non-reacted post-treatment  the blistering problem has been partularly  90
solution removed by rinsing with deionised  serious with galvanised
surfaces. The post- 45 water and the work then dried. In the case
treatment involved in the method according of electrodeposited paint,
drying may not  to the invention does not detract from  the be necessary.
ability of the treated surfaces to allow satis- 



SPECIFICATION AMENDED SEE ATTACHED  SLIP    2
1,430,020                                             2 factory  adhesion
of  an  organic  coating.  ated  aliphatic  groups.  These  groups  are
Furthermore, the disadvantages of post-treat-  detected by NMR  analysis
as. the protons (or ments  using  chromium-containing  composi-   hydrogen
atoms) from -CH or   [err]     por- tions  can be avoided.
tions of the sucrose fragments  of the tannins. 5       the  use of tannins
or tannic acid as a  By "aromatic" is meant, the portion of the    70
treatment for bare or corroded metallic.. sur-  molecule consisting of aryl
groups. These  are faces  has  been disclosed in U.S. Patents Nos.
detected by NMR analysis as the protons 1,1798,218;  24604;   566,037;
750,986;  attached  to carbon atoms in benzene rings. in 1,079,453;
1,501,425 (gallic acid); 1,817,174;  the  polyphenolic portion of the
tannin. 10    3,547,710;   3,578,508,   2,311,563. and     The amount of
tannin- containing-composi-  75 2,854,368. Such treatments are  however in-
tion(based., on natural tannin extract) used in effective  as a means for
imparting long term   the post treatment step-may be less than 1% corrosion
resistance to metallic surfaces.     by weight  of the total bath
composition, pre- In the method according to the invention  ferably 0.1  to
10 g/1 and  even more prefer- 15  the  phosphate-containing  composition
is- a   ably 0.25 to 2 g/l.                      80 composition known for
the formation of con-    The bath temperature for the tannin-con- version
coatings.                              taining composition may range from
ambient Examples of such compositions are des-  to [err] The pH of the bath
for the tannin- cribed in  U.S. Patent Nos  2,835,617 and  containing
composition may range from 3 to 20  2,609,308.
8, preferably 4.0 to 6.0.                    85 The tannins  used  in
accordance with the    A desirable tannin concentrate  composition
invention are substances- having the chemial  which can be  used to
formulate the  bath for structure  of natural tannins-and may be vege-  the
post-treatment of conversion  coatings is tabfe tannins i.e. polyphenolic
compositions ex-  aqueous and  contains 5 to 60%  by  weight, 25  tracted
from  various  plants  including  trees,   preferably 15 to 35%  by weight
tannin (based  90 Natural tannin extracts have been described  on tannin
extract). It has been found that -this in, U.S. Patent No  2,854,368.
concentrate may be direly added to the bath Natural tannin  extracts   can
be  classified  composition without significant time. delays; according  to
their  chemical  properties as (a)  The difficulty with such a composition
is that 30   hydrolysable  tannins; (b) condensed tannins;  the tain tends,
to precipitae  out during   95 and (c)  mixed tannins containing both
hydro-  shipment. This can  be  avoided  by adjusting lysable and condensed
tannins.              the pH of the composition with,, for example,
Hydrolysable tannins yield water soluble  NaOH  to an  alkaline pH,
preferably  7.5 to products  upon hydrolysis. with- boiling dilute  10,
more preferably about  8 35  mineral acids whereas  under these conditions
Other ingredients  which may be added to  100 complex  tannin-, extracts
form precipitates  the tannin concentrate composition  include known as
"tanners red" or phlobaphene. This  aluminum  fluoride. It is desirable
that any classification somewhat corresponds  to   the  additional
ingredients do not tend to increase "cathechol tannins" (condensed) and
"pyrogal-  the precipitation of the tannin, as  does  phos- 40  lol
tannins" (hydrotysable).  Examples of  suit-   phoric acid, and/or- do.
not, inhibit the desir- 105 able vegerable tannins  are extracts of Chinese
able corrosion aad humidity resistance pro gall (tannic  acid),  myrobalan
chestnut wood,  perties produced by the use of the  final com- divi-divi,
valonia, sumac chinchona,  man-  positions . For use  in  the method of
the  pre - gv, wattle, eucalyptus, cutch, quebracho,  sent invention such.
a  concentrate is diluted 45  hemlock, mimosa,  oak and  gambier.
and its pH  adjusted as necessary, generally  110 Preferred extracts are
tannic  acid (National  with phosphoric acid Formulary)   and,
particularly,  quebracho ex-    The following Examples  illustrate the
inven- tract. These are  of particular value, as they  tion. not only  are
useful against the blister forma- 50  tion already  mentioned but also have
a signifi-                  EXAMPLE  1 cant corrosion resistance  effect on
the  painted    A. solution was prepared in  a  five gallon    115 treated
surfaces.                             laboratory spray tank which consisted
of a Tannin extracts are also available as sul-  solution of a  1/2 ounce
per   gallon of  a, com- phited compositions in  which the extract is
mercial surface cleaner and heated   to [err] 55  treated  with  a
sulphiting composition  to  im-  A  second solution was  prepared which
con- 



prove the water solubility of the extract. The  sisted of a zinc
phosphating composition con-    120 non-sulphite contaning  compositions
are how-  taining  1.5 g/l zinc ions, 6.4 g/l' phosphate ever preferred in
accordance with the inven-  ions, 011  g/l nitrite  ion, 0.5. g/1 nickel
ions tion.                                                  and  0.4 g/l
fluoride ions and  heated to [err] 60    It has also been  found that
when.,the tannin   Four by twelve. inch  minimum  spangle com- extracts are
subjected  to NMR (nuclear mag-   mercial hot dip galvanized (GALV) steel
125 netic  resonance)  analysis,  the preferred tanniins   panels,  temper
rolled and  four by telve  inch have a molar  aromatic / alklyl ratio
greater than  SAE  1010, cold  rolled  mild steel (CRS) panels 2,
preferably 2 to 5.  By   "alkyl"  is meant the      were sprayed in the
sequence one minute in 65  portion of the molecule consisting of satur-
the cleaner, one-half minute fresh warm   water    3
1,430,020                                                       3 rinse in
an auxiliary spray tank,' one minute  epoxy primer, an epoxy guide coat,
and two in the phosphating bath, one minute in cold  coats of an enamel top
coat to a total film water spray rinse, and finally one-half minute  build
of [err] to 3 thou. in a five gallon spray tank wherein was mixed    They
were then subjected to either the  25 5  the post-treatment composition  of
the pre-  standard ASTM  Bl17-61 salt. spray test or sent invention by
dissolving nineteen grams  the ASTM Standard 2247-64T humidity test. of the
tannin extract in  the five gallons  Results are tabulated along. with the
tannin (=22.73 litres) of water in the tank and ad-  extract used for the
test according to the justing the pH  of the solution to 4.5 with  standard
system. Therein humidity  blisters  30 10  reagent grade hydrofluoric acid.
Following  are rated VF for very few, F for few, FM this treatment , the
panels. were dried in  a  for few. to medium, M. for medium, D for
circulating oven for five minutes at 275F,  dense, and from 9 for very
small to 1 for and air cooled. Control panels were prepared  very large; 10
indicates no blistering. Salt by the same sequence except that they were
spray panels are rated in terms of the amount  35 15  oven dried after the
rinse following the zinc  of loss of paint from a scribe in 1/16 inch
phosphating step, or alternatively post-treated  increments. Thus 0 means
less than 1/16, and by immersion in a commercial post-treatment  0-2' means
essentially no creepage (hence consisting of 0.04 %. chromic acid at. a: pH
the 0). except in one or two spots (hence the of 4, and oven dried.
s) for a distance. of 2/16 inch (hence the 2). 40 20    These panels were
then painted with an  N indicates no loss of paint. These results
automotive body paint system consisting of an  are tabulated in Table I.
TABLE I 336 Hours  336 Hours 45                   Rinse
Metal    Salt Spray    Humidity Control-Commercial Chrome Rinse
CRS        0-1          VF8 Galv.      2-5          D-9 Control-Deionized
Water           CRS        3-4           10 50                    ,,
Galv.      7-9           D-8 Control-Tap Water                 CRS
3.-4          10 Galv.      7-9          D-6 Tannic Acid (NF-Fluffy Grade
from Merck)                     CRS        0-1           10 55
,,                      Galv.      N             10 Quebracho Extract (Non
Sulfite- Trask).                         CRS        1-3.          10 Galv.
N              10 These.. results show that with  many tannin  a pH of. 4.3
as described. in U.S. 3,279,958. 75 6O  materials corrosion resistance as
represented  This chrome containing post-treatment may by  salt spray
resistance are better than  with  be  used with electrodeposited paints
because a. tap water final rinse and approaches the  it.can be. rinsed.
with deionized. water (DIW) results obtained  with  conventional dilute  to
remove soluble materials from the conver- chromium  containing post
-treatments. The  sion coated work without harming corrosion  80 65
humidity results are consistently better than  and humidity resistance
after painting, thus standard post-treatments.                  avoiding
the contamination of the water based paint. Further panels were merely tap
water 



EXAMPLE 2                    rinsed after the conversion coating step. One
SAE 1010 cold rolled steel panels. were  set was air dried and the  other
oven dried  85 coated as described in Example 1. The post-  at  275F. for 5
minutes. These panels were 70  treatments employed were. 1 g/l quebracho
electropainted  with two commercial electro- adjusted to a pH of 4.5 with
phosphoric acid  primers-Forbes ED  1124 and- Forbes ED and a trivalent
chromium post-treatment con-  2000, and exposed to the ASTM  B117-61 as
taining .02%, by weight trivalent chromium   described  above for two
weeks. The results  90 and:0.04% by weight hexavalent chromium at are shown
in Table 2.    1,430,020 TABLE2 336 Hours Rinse                   Drying
Paint       Salt Spray Control--Commercial Chrome         Air        ED
2000          1-2 ,,     ,,        ,,            Oven       ED  2000
1-1 Quebracho Extract                  Air        ED 2000          1-1 Oven
ED 2000         0-1 Control-DIW                        Air    ED 2000
3-4 Oven       ED 2000           0-1 10        Control-Commercial Chrome
Air        ED 1124          1-3 Oven        ED  1124         0-1 Quebracho
Extract                  Air        ED 1124         0-1 Oven      ED 1124
0-1 Control-DIW                        Air        ED 1124          1--4 15
Oven        ED 1124         1-4 These results show that  the tannin con-
cold rolled steel panels we re conversion coated taining post-treatments
have the further ad-  as   in Example 1 vantage that  they do not lose
their ability They were post-treated with a quebracho when the post
treatment is deionized water  extract solution and adjusted with phosphoric
30 20  rinsed in order to remove all soluble materials  acid to a pH of 4.5
applied by spray   with the capable of contaminating further processing
concentration varied from 1/4 g/l to 1 g/l. such as electrophoretic paints
which are water  Controls post-treated with the same com- based paint
materials.                   mercial chromium -containing post-treatment
described in Example 1  were also prepared. 35 All panels were oven dried 5
minutes at [err]  and painted with the automotive body EXAMPLE 3
paint system  described in Example 1. The 25    Minimum spangle temper
rolled commercial . results of the salt spray and humidity tests hot dip
galvanized steel panels and SAE 1010  are given in Table 3.
40 TABLE 3 CRS                 GALV. Salt                  Salt Rinse
Spray     Humidity   Spray   Humidity 45        Control-Commercial Chrome
[err]        VF 9       N         10 Quebracho pH 4.5 [err]  g/l       1-3
10       N         10 Quebracho pH 4.5 [err]   g/l      1-1         10
N        10 Quebracho pH 4.5 [err] 1 g/l      0-1          10         N
10 This experiment indicates that the con-  Panels were dried and painted
with an auto- 50  centration -of the tannin containing post-treat-  motive
body system as in Example 1. The ment can be varied and still obtain
improved  humidity and salt spray resistance of  the corrosion and humidity
resistance of conver-  panels are  shown below.                75 sion
coated metal surface. TABLE 4 EXAMPLE 4
Salt     Humidity 55    Cold rolled SAE 1010 steel panels and
Rinse          Spray         G minimum  spangle temper-rolled commercial
Bisulfited Quebracho- hot dipped galvanized panels were conversion    CRS
4-6         10     80 coated according to the sequence outlined  in
Bisulfited Quebracho- 



Example 1. As post-treatments were used a    GALV.             0-1
10 60  1 gram  per liter solution of quebracho extract,  Quebracho--CRS
1-3        10 and a 1 gram per liter solution of a quebracho
Quebracho-GALV.    N         10 extract material sulfited to improve its
water  Quebracho- [err] g/l pH                    85 solubility in the
concentrated state, both of    4.5 HF--CRS      0-2          10 the above
adjusted to a pH of 4.5 with hydro-  Quebracho-[err] g/l pH 65 fluoric
acid. In addition, another post-treat-    4.5 HF-GAL V.    0-2         M9
ment consisted of a [err] gram per liter quebracho  Quebracho-[err] g/l
plus extract solution adjusted to a pH of 4.5 with    [err] pH 4.5 HF-
90 hydrofluoric acid, and a [err] gram per liter solu-    CRS           0-2
10 tion of a quebracho extract adjusted to a pH   Quebracho-[err] g/l plus
70  of 4.5 with hydrofluoric acid to which was    [err] pH 4.5 HF- added
0.01 grams per liter aluminum  fluoride.    GALV.           0-1          10
5                                        1,430,020 These  results  show
that sulfiting  the  mum spangle temper rolled commercial hot quebracho
extract degrades the  corrosion  dip galvanized steel panels were
conversion  15 resistance of conversion coated and painted  coated as
described in Example  1 and sub- CRS but not GALV. surfaces that had been
jected to post-treatment with a tannin com- 5  post-treated with  a
composition  produced  position consisting of 1 gram  per liter of
therefrom, when compared to the same ex-  quebracho extract, the pH of
which was ad- tract  non-sulfited, without  harming  the  justed downward
with hydrofluoric acid. The  20 humidity  resistance  thereof. Absence  of
panels were then painted with the automotive aluminum  fluoride had no
effect on either  body system described in Example 4 and the 10  corrosion
on humidity resistance, on the other  humidity and salt spray resistance of
the said hand.                                     panel tested as in
Example 1. The results of EXAMPLE 5                   these tests are shown
in Table 5.          25 SAE 1010 cold rolled mild steel and mini- TABLE 5
336 Hours   336 Hours pH           Metal        Salt Spray    Humidity 7.8
CRS            3-5            10 30                     7.8          GALV.
O-1          FM9 7.5          CRS            3-6            10 7.5
GALV.          0-1          FM9 5.5          CRS            2-3
VF9 5.5          GALV.          0-1            10 35                    4.5
CRS            0-2            10 4.5          GALV.          0-2
M9 3.7          CRS            0-3            10 3.7          GALV.
0-1            10 Control- 40                       Chrome    CRS
0-1        VF 9.5 EXAMPLE 5-A                  acetic acid. The panels were
then painted with Following the procedure of Example 5, a  the automotive
body system described in Ex- tannin composition consisting of 1 g/l of tan-
ample 1 and the humidity and salt spray nic acid (NF powder grade from
Penick) was  resistance of the said panels tested are shown  50 45
adjusted to a pH of 4.0. The adjusting acids  in Table 5-A. were
hydrofluoric acid, phosphoric acid and TABLE 5-A 336 Hours   336 Hours pH
Metal       Salt Spray    Humidity 55              [err]              CRS
0-1            10 [err]            GALV.          1-1           M9 HF
CRS          1-2          VF9 HF               GALV.          1-1
FM9 [err]         CRS          0-2          VF9 60              CHCOOH
GALV.          1-3           M9 



Tap Water          CRS          3-5          M9 Tap Water        GALV.
1-2           D4 From Tables 5 and 5-A, it can be seen that  dip galvanized
steel panels were conversion the composition of the present invention is
coated as described in Example 1 and subjec-  75 65  useful over a broad
range of pH conditions,  ted to a post-treatment with a tannin com- from a
pH of 3 to a pH of 8. For the best  position consisting of 1 gram per liter
solu- corrosion resistance, as defined by the afore-  tion of quebracho
extract adjusted to a pH said ASTM  B117-61 salt spray test, the. pH   of
4.5 with phosphoric acid. The temperature should preferably be within a
narrower range  of this post-treatment solution. was varied  80 70 of from
4 to 6.0.                          from [err] . The panels were then dried,
painted as in Example 1 and tested in EXAMPLE 6                   salt
spray and -humidity as described in Ex- SAE 1010 cold rolled mild steel and
term-  ample 1. The results of this testing are shown per rolled minimum
spangle commercial hot  in Table 6.                               85
1,430,020                                           6 TABLE. 6 -Spray Time
Bath                    336 Hours  336 Hours Seconds       Temperature.
Metal   Salt Spray   Humidity 15             [err]         CRS          1-2
10 5                 15               85F      GALV.        N           10
30             [err]          CRS       2--3         VF9.              - 30
85F  .       GALV.        0-1         10 60             [ERR]          CRS
1-3         10 60            [ERR]         GALV.        0--1          10 10
.120              [ERR]            CRS          2-3         10 120
[ERR]         GALV.        0-1         10 30             [ERR]      CRS
2-3         10 30            [ERR]           GALV.        N           10 30
[ERR]         CRS          0-1         10 15                 30
[ERR]         GALV.        0-1         10 30            [ERR]         CRS
2-4         10 30           [ERR]          GALV.        N           10 30
[ERR]         CRS          3-4         10 30            [ERR]         GALV.
0-1         10 20    These results indicate the usefulness of the
composition was made from the said 25%   30 composition of this invention
over a broad  concentrated quebracho solution by dissolving range of
temperatures.                   four grams of the said solution per liter
of water. The pH of this post-treatment solu- tion was  then adjusted to
4.5 with phosphoric EXAMPLE 7                  acid. Panels were processed
as described in  35 A tannin composition was made by dis-  Example 1,
post-treated in the said post- 25  solving 250 grams of quebracho extrat in
750  treating solution, dried  and painted with the grams of water and
adjusting the 25%   automotive body system as in Example 1, and quebracho
solution to a pH  of 8 with sodium   corrosion and humidity tested as
described in hydroxide in order to put most or all of the  Example 1. The
results of this testing are  40 quebracho into solution. A  post-treatment
shown in Table 7. TABLE 7 Salt Rinse                      Metal
Spray     Humidity 45     No NaOH used in preparation           CRS
0-1         10 No NaOH used in preparation          GALV.          1-1
VF9 pH of quebracho concentrate at 8.0    CRS            0-1         10 pH
of quebracho concentrate at 8.0   GALV.          1-1         10 These
results show that the utility of the  quebracho therein contained. Such a
concen- 50 presently  described  post-treatment is not trate has the
advantages of being easy to ship  55 harmed by the manufacture of a
concentrated  and convenient to use to replenish a produc- material using
an alkali metal hydroxide to  ing processing tank by pumping the solution 



adjust the pH  in order to solubilize the  to the tank as required. EXAMPLE
8 60    Panels were conversion coated as in Ex- acid, purified tannic acid,
and quebracho ex- ample 1 and rinsed in several tannin post-  tract. The
said panels were then oven dried treating compositions,  all at a
concentration  as described in Example 1, painted with an of 1 gram per
liter of the tannin extract and  automotive body paint system as described
in all adjusted to a pH of 4.5 with phosphoric  Example 1 and corrosion and
humidity tested  70. 65  acid.  Included were technical grade tannic  as
described in Example 1. TABLE 8 336 Hours  336Hours Aromatic Alkyl Ratio
Metal   Salt Spray   Humidity . 75          1.5/1-Technical Tannic Acid
CRS       7-9          10 1.5/1- Technical Tannic Acid     GALV.   0-1
10 3.8/1--NF Grade Tannic Acid        CRS       0-1     .  10 3.8/1-NF
Grade Tannic Add         GALV.   N              .10 4.5/1-Quebracho Extract
CRS        1-3         10 80          4.5/1-Quebracho Extract
GALV.   N             10    The results show that the purity of the  with
[err] and was used for post-treating tannin used is important particularly
to the  the above panels. Additional panels were dip- corrosion resistance
of the conversion coated, ped for thirty seconds into an aqueous
post-treated and painted metal ware.      chromium containing
post-treatment contain-  25 ing [err]  by weight [err] and having a pH of
3.4. Further panels were tested that had EXAMPLE 9                     no
post-treatment. These panels were oven SAE 1010 cold rolled steel panels
were  dried as described in Example 1 and painted conversion coated as
described in Example 1  with an automotive under body primer. The  30 with
the exception that the conversion coat-  panels were then corrosion  and
humidity ing solution consisting of an aqueous alkali  tested as described
in Example 1. The 10 metal phosphate solution as described in U.S.
humidity rating in this table is shown in two Patent No. 2,609,308 which
contains sodium   columns. The G ratings represent the general dihydrogen
phosphate and sodium  chlorate  blistering as described in Example 1 and
the  35 and upon analysis was found to  contain 1%   A ratings represent
the blistering at a por- by weight P04 and 0.5%  by weight [err]  tion of
the bottom of the panel where a "bead" 15  and to have 10 total acid
points-measured  of post-treatment solution is allowed to form by titrating
a 10 ml sample of the solution  during drying thus concentrating the post-
against 0.1N sulfuric acid to a pink end point treatment chemical. The
latter represents a  40 using phenolphthalein as indicator-and   a  pocket
of post-treatment solution such as pH of 5.3. A tannin composition solution
was  might accumulate in a poorly drained area 20  mixed  containing  1
gram  per liter of of the work on a production line. The results quebracho
extract, adjusted to a pH of 4.5  are shown in Table 9. 45
TABLE 9 336 Hours Humidity 336 Hours       Ratings Rinse
Salt Spray    A           G Control Chrome                        0-2
D9          10 50          Tap Water                               [err]
D9          10 Deionized Water              [err]                 10
10 Quebracho 1/2 g/l-pH 4.5               2-3         10          10 These
results show the utility of the present  gm. the quebracho containing
concentrate as invention with the so-called iron phosphate  described in
Example 7 per litre of water and  75 55  conversion coatings, of which the
above is an  adjusted to a pH of 4.2 with the phosphoric example. They also
show one superiority of acid. This post-treatment was followed by a the
present invention in preventing undesir-  short exposure to a spray of a
solution mixed able humidity blistering in the most critical  from the same
concentrate at 03  gm per litre areas, as shown by the A ratings.
of water. These compositions were auto- 80 matically maintained by pumping
the con- 60               EXAMPLE 10                   centrate and
phosphoric acid at the appro- 



SAE 1010 cold rolled steel panels and tem-  priate rates. For comparison,
similar panels per rolled minimum spangle commercial hot had been run at an
earlier time in the same dip galvanized steel panels were conversion
production line with the post-treatment being  85 coated on an automotive
body pre-treatment one which contained 0.04% by weight chromic 65  line by
attaching the panels to automobile  acid at a pH of 4, with a .01% by
weight bodies being treated therein. The treatment  chromic acid at the
same pH in the final tank. consisted of a minute exposure to a spray  These
panels were dried in the oven on the 'cleaner as described in Example 1, a
warm  production line. They were painted with an  90 water rinse for one
minute, conversion coat- automotive body paint system consisting of 70  ing
by a minute exposure to a zinc phosphat-  a primer, primer-surface, and top
coat and ing solution as also described in Example 1, exposed to the salt
spray test described in a water rinse for one half minute, exposure to
Example 1. The results of 336 hours expo- a tannin composition spray
consisting of 0.6  sure are shown in Table 10.           95    8
1,430,020                                      8 TABLE 10 Metal
Post-Treatment     Salt Spray Steel         Chromic Acid          0-1
Galvanized    Chromic Acid           N 5                    Steel
quebracho Extract     [err] Galvanized          ,,              [err] Steel
,,               [err] Galvanized          ,,              0-1 Steel
,,              0-1 10                    Galvanized          ,,
0-1' These results show the utility on the pro-    9. A method according to
any preceding- 40 duction line of the concentrated composition- claim in
which the tannin is present in the described in Example 7.
tannin-containing composition in an amount of less than 1% by weight WHAT
WE CLAIM  IS:-                      10. A method according to any preceding
15   1. A method for coating a metallic sur-  claim in which the tannin is
present in the  45 face comprising coating the surface with a
tannin-containing composition in an amount conversion coating composition
containing iron  from 0.1 to 10 grams per litre. or zinc and phosphate ions
and subsequently    11. A method according to any preceding coating the
thus-coated surface with a tannin-  claim in which the pH of the
tannin-contain- 20  containing composition.                 ing composition
is from 3 to 8.           50 2. A method according to claim 1 in which
12. A method according to claim  11 in the tannin is an extract of a
naturally occur- which the pH is from 4 to 6. ring tannin.
13. A method according to claim 12 in 3. A method according to claim 2 in
which  which the tannin-containing composition con- 25 the extract is of
Chinese gall, myrobalan, tains phosphoric acid.                  55
divi-divi, valonia, sumac, chinchona, man-    14. A method according to
claim 1 sub- grove, wattle, eucalyptus, cutch, quebracho, stantially  as
hereinbefore described  with hemlock, mimosa, oak or gambier.
reference to any of the Examples. 4. A method according to claim 2 in which
15. A metal article having a surface coated 30 the tannin is a hydrolysable
tannin.      by a method according to any preceding  60 5. A method
according to claim 2 in which  claim. the tannin is a condensed tannin. 6.
A method according to any preceding claim in which the tannin is a
non-sulphite         For the Applicants: 35 tannin extract
GILL, JENNINGS & EVERY, 7. A method according to claim 1 in which
Chartered Patent Agents, the tannin is tannic acid.
53-64 Chancery Lane, 8. A method according to claim 1 in which
London, WC2A 1HN. the tannin is a quebracho extract. Printed for Her
Majesty's Stabionery Office, by the Courier Press Leamington Spa, 1976.
Published by The Patent Office, 25 Southampton Buildings, London, WC2A lAY,
from which copies may be obtained. 
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